Latino persons along the HIV care continuum, from diagnosis to viral suppression. 2, 3 Geographically, the distribution of HIV infections across the United States varies widely. In 2015, although 37% of the US population resided in the South, 4 45% (434 853) of all persons known to be living with HIV lived in the South. 1 An essential upstream component to tackling disparities in HIV prevention and treatment is the equitable inclusion of racial/ethnic minority groups in preventive HIV vaccine Phase 1 and Phase 2A clinical trials, which assess the safety of the candidate vaccine and immune response and, in later trial phases, which examine vaccine efficacy. The importance of ensuring equitable representation of both women and racial/ethnic minority groups in clinical trial research has been recognized formally since 1994 by the National Institutes of Health. 5 To date, few preventive HIV vaccine clinical trials conducted in the United States have attained adequate sample sizes of participants from racial/ethnic minority groups to perform subgroup analyses. 6, 7 Without the participation of persons from populations that have the greatest burden of HIV infection, trial outcomes cannot be generalizable to the diversity of the US population and, as such, may have limited relevance for groups that are most affected. In addition, it is essential in these trials to detect any physiological responses or adverse effects to the vaccine that are unique to specific groups, especially for vaccines that advance into future efficacy trials. 8 In exploratory subgroup analyses of a Phase 3 trial of a preventive HIV-1 glycoprotein 120 vaccine in 2003, Gilbert et al 9 found for 3 of the 4 neutralizing antibody assays performed that nonwhite participants had significantly higher titers-on average one-quarter log 10 higher-than white participants. A 2004 analysis of 7 vaccine regimens that enrolled 505 participants found that for 1 glycoprotein 120 regimen, African American participants had significantly higher geometric mean neutralizing antibody titers-2.6 and 4.7 times higher against the 2 strains of HIV tested-than white participants. 10 Another important argument for increased inclusion of racial/ethnic minority groups into early stage preventive HIV vaccine clinical trials is that efforts to achieve adequate representation can challenge systemic barriers in access to other prevention interventions, as well as treatment and care for HIV-seropositive persons. Through these trials, participants can gain knowledge about HIV prevention, receive regular risk-reduction counseling and HIV testing, and obtain other health resources that can be disseminated into their communities.
The Participants in the HVTN trials were aged 18-60 and were HIV seronegative at enrollment. For each protocol, site clinical staff members determined whether participants were at low risk for acquiring HIV during screening, and participants were required to commit to maintaining this low-risk profile during the study period and to receiving HIV test results and risk-reduction counseling. Participants needed to be in overall good health as determined by a physical examination, laboratory tests, and a review of their medical histories. Women could not be pregnant, could not be breastfeeding, and had to agree to use effective contraception.
For this analysis, we described the demographic distribution of racial/ethnic minority enrollment by using self-reported race and ethnicity. Site staff members asked participants if they identified with racial categories of American Indian/Alaska Native, Asian, black or African American, Native Hawaiian/other Pacific Islander, or white.
We provided an additional category, "other, specify," for participants who did not fit into the aforementioned categories. We also asked participants to identify as Hispanic/ Latino or non-Hispanic/Latino. To allow for comparison with the study by Djomand et al and CDC data, we combined race and ethnicity; we counted participants who selfidentified as Hispanic/Latino by this identity rather than by any race with which they identified and considered nonHispanic participants who specified more than 1 race to be multiracial. In addition, for comparison with the study by Djomand et al, we combined the categories of Asian and Native Hawaiian/Pacific Islander into 1 category, and we combined multiracial and "other, specify" into 1 category.
We examined data on percentages of racial/ethnic minority enrollment by year of enrollment and CRS region. We compared racial/ethnic minority enrollment into Phase 1 vaccine clinical trials over time with the analysis by Djomand et al. Djomand et al limited their time-trend analysis to Phase 1 vaccine clinical trial participants because there were large time gaps between enrollment periods for the 3 Phase 2A trials conducted during their analysis period. We also compared data on the proportion of racial/ethnic minority enrollment into Phase 1 and Phase 2A vaccine clinical trials with the proportion of persons who selfidentified as a racial/ethnic minority among new HIV diagnoses; we obtained these data from the National HIV Surveillance System (NHSS). [13] [14] [15] [16] Because of changes over time in what data were available in these NHSS reports, calculations of total new HIV diagnoses from 2002 through 2007 included persons aged 13, whereas data from 2008 through 2016 were limited to adults aged 20-60.
We also used NHSS reports to compare racial/ethnic minority enrollment with newly diagnosed HIV infections at the regional level. We used reports from 2011-2015 to compare HVTN enrollment from these same years and included persons aged 13. We grouped CRSs by US Census-defined regions for analysis. Because of a small number of participants in other racial/ethnic categories, we included only those participants who self-identified as non-Hispanic black or Hispanic/Latino in the regional comparisons.
We performed all analyses by using Stata version 14. 17 We used the Pearson w 2 test to compare proportions of racial/ ethnic minority enrollment in the study by Djomand et al with proportions in our study. The study was approved by the Fred Hutchinson Cancer Research Center Institutional Review Board. (Table) .
Results

Overall Trends and Comparison With Findings From Djomand et al
In a comparison of the distribution of Phase 1 and Phase 2A HIV vaccine clinical trial participants by race/ethnicity enrolled during 2002-2016 with participants enrolled during 1988-2002, the proportion of non-Hispanic white participants decreased from 83.2% to 67.2%, and the proportion of racial/ethnic minority participants increased from 16.7% to 32.8% (P < .001) (Figures 1a and b) .
When we disaggregated the distribution of Phase 1 HIV vaccine clinical trial participants enrolled from 2002 through 2016 by race/ethnicity and enrollment year, the percentage enrollment of all participants who identified as a racial or ethnic minority ranged from 17% to 40% for all years except for 2008 (53%). Unlike Djomand et al, who reported a significant increase in participation among participants from racial/ethnic minority groups in Phase 1 HIV vaccine clinical trials over time, we found no upward or downward trends (Figure 2 ).
Regional Trends and Comparison With New HIV Diagnoses
From 2002 through 2016, the number of newly diagnosed HIV infections among persons who identified as a racial/ ethnic minority ranged from 23 238 to 33 348 in the NHSS, accounting for 69% to 73% of total new HIV diagnoses. Findings were similar for non-Hispanic black and Latino persons examined separately over time (Figure 3 ) or separately by region during 2011-2015 (Figures 4a and b) . By region, the percentage of non-Hispanic black persons among new HIV diagnoses ranged from 1.9 to 2.9 times the percentage enrollment of non-Hispanic black trial participants (Figure 4a) . The burden of HIV diagnoses among Hispanic/ Latino persons was 1.3 to 6.6 times that of the percentage of Hispanic/Latino HIV vaccine clinical trial enrollees (Figure 4b) . The South had the largest gap between HIV vaccine clinical trial enrollment and the number of new HIV diagnoses among non-Hispanic black and Hispanic/Latino persons (Figures 4a and b) . Unlike preventive HIV vaccine efficacy trials that recruit participants at higher risk of HIV infection, early phase HIV vaccine clinical trials focus on populations that are less vulnerable to HIV infection and, as such, may not match the demographic characteristics of the populations most at risk for acquiring HIV. Nevertheless, inclusion of racial/ ethnic minority groups into early phase HIV vaccine clinical trials can serve to identify differences in response to a candidate vaccine and promote access for traditionally underrepresented populations to the benefits of clinical research.
Research on barriers to participation in clinical trials generally, including barriers that are specific to HIV vaccine clinical trials, has documented several factors that can present challenges for recruitment and enrollment of racial/ethnic minority groups: distrust of research and the motives of researchers [18] [19] [20] [21] [22] ; disparities in access to routine health care, the underrepresentation of racial/ethnic minority groups in the health and research workforce and subsequent lack of cultural humility in many clinical environments, and language, geographic, and cultural barriers [23] [24] [25] [26] [27] ; as well as perceived risks of potential side effects or social harms, including vaccine-induced seropositivity. [28] [29] [30] [31] Vaccineinduced seropositivity is the phenomenon of testing reactive on HIV testing kits because of antibodies generated by an HIV vaccine rather than because of antibodies generated by HIV infection. Use of tests that detect HIV virus can detect true HIV infection; however, these tests are not commonly the first line of testing used in public health settings, 11 Asian/Native Hawaiian/Pacific Islander, American Indian/Alaska Native, multiracial, and "other" categories were combined into "other racial/ethnic minority" because of small numbers. 14-17 Non-Hispanic participants who self-identified as >1 race were considered multiracial. Participants who provided their own racial identity outside of the defined categories were considered other. 
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potentially requiring participants to obtain HIV testing through study sites after study completion. Although these barriers to recruitment are complex, they do not negate the evidence that shows a willingness to participate in research among members of racial/ethnic minority communities. [32] [33] [34] Furthermore, altruism as a major motivator to participate in research is common among persons from racial/ethnic minority groups. 20, 35 By prioritizing partnerships with and leveraging expert feedback from racial/ethnic minority communities and community-based organizations throughout the research process, the HVTN has implemented various strategies to facilitate increased racial/ethnic minority awareness of and involvement in preventive HIV vaccine research. These strategies include increasing diversity among staff members and providing cultural responsiveness training to all employees, using persons from racial/ethnic minority groups as models in advertising, and providing support and technical assistance to CRSs and their community-based partners to promote the mutual exchange of ideas and expertise. These efforts likely contributed to the increase in racial/ethnic minority enrollment in the early 2000s and sustained levels in later years.
Although we had originally hoped to do so, we were unable to include participants' self-reported information on sexual orientation and gender identity in our analysis because of several changes in the collection of demographic information during the study period. These changes resulted in missing data on sexual orientation and gender identity for participants enrolled in trials that did not collect these data. This limitation also exists in HIV surveillance at the state and national levels; to date, HIV surveillance systems have not routinely collected data on sexual orientation or gender identity of HIV-diagnosed persons. Currently, Washington State is considering adding questions on gender and sexual orientation to its collection of data on newly diagnosed HIV infections. In 2007, the HVTN's demographic case report form was redesigned to adopt the recommendation of CDC to use the 2-step approach: collecting data on sex assigned at birth and self-identified gender. 36, 37 In addition, in 2015, the HVTN added a standardized question to improve the collection of data on sexual orientation. Across the HVTN, all participants are asked, "How do you identify your sexual orientation?" Responses include: gay/lesbian/homosexual, bisexual, queer, 2-spirit, straight/heterosexual, additional category, specify, not sure, and prefer not to answer. These important revisions in data collection will allow for more robust collection and analyses of data on gender identity and sexual orientation.
Our inability to make any conclusions from the data on sexual orientation and gender identity also prevented us from exploring how the intersectionality of race, ethnicity, sexual orientation, and gender identity informs disproportionate vulnerability to HIV infection and barriers to recruitment in preventive HIV vaccine clinical trials. Intersectionality is essential when discussing health disparities because persons with multiple devalued identities may face an increased risk of acquiring HIV and more barriers to prevention, testing, and care than persons with one devalued identity. [38] [39] [40] [41] [42] Pursuing research and engaging in activities that maintain the integrity of an intersectional framework provide a more accurate representation of the burden of HIV that, in turn, enables a more effective and informed delivery of resources into communities most affected by HIV.
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Limitations
This study had several limitations. First, the CRSs participating in the HVTN and the number of enrollment slots available to a CRS in a specific year were not constant during the study period, which may have affected the distribution of racial/ethnic minority participation. Also, it is known that some participants do not live in the metropolitan area where their CRS is located. Because the residence of participants outside of designated metropolitan areas presented a challenge in comparing new HIV diagnosis data with enrollment data on a CRS level, we undertook a regional comparison, which limited us from detecting site-specific differences in racial/ethnic minority recruitment patterns. A more in-depth analysis would be required to fully understand which recruitment practices made a measurable difference in the recruitment of racial/ethnic minority group members, including, for example, if the marked increase in racial/ethnic minority enrollment in 2008 could be attributable to specific site activities. Second, we did not include Phase 2B efficacy trials conducted by the HVTN to compare the new findings with those of the study by Djomand et al, which did not include Phase 2B trial participants. Going forward, examining enrollment data from HVTN Phase 2B trials likely would provide a more accurate calculation of racial/ethnic minority inclusion.
Conclusions
Persons in the United States who identify as members of a racial/ethnic minority group have a complex set of barriers that impede awareness of, access to, and enrollment into HIV vaccine clinical trials. This low enrollment contributes to a dearth of data on differences in immunogenicity, adverse effect occurrence, and reactivity to candidate vaccines among racial/ethnic minority subgroups.
Although enrollment of racial/ethnic minority groups into HIV vaccine clinical trials conducted by the HVTN has increased, it still lags behind the proportional representation of new HIV diagnoses among these groups. To promote racial/ethnic minority group participation, the HVTN has prioritized identifying new and strengthening existing partnerships in racial/ethnic minority communities and has invested resources into training HVTN staff members on cultural responsiveness, implicit bias, and health disparities. Despite extensive efforts by the HVTN to reach out to racial/ethnic minority communities, it is unlikely that enrollment in HVTN preventive early phase HIV vaccine clinical trials will be proportional to regional data on the number of new HIV diagnoses among racial/ethnic minority groups, because early phase trials are designed to enroll populations with low behavioral risk for HIV infection. However, comparison of enrollment with these national data can serve as a yardstick for improving the recruitment of racial/ethnic minority groups overall.
